tonomous functional modules of the receptors, to generacterization there was abundant empirical evidence that pointed to their existence. This stands in contrast to the ate specific domain and point mutations, and to probe the specificity of the cis-acting HREs, all in the context rapid characterization over the last several years of NR coregulators. As early as three decades ago, aspects of a single functional assay of receptor action. The identification of signature-shared regions-a conserved zinc of NR action were being ascribed to the interaction of receptors with hypothetical non-DNA "nuclear acceptor" finger-based DNA binding domain (DBD) and a C-terminal ligand binding domain (LBD), containing regions molecules (Spelsberg et al., 1971; Yamamoto, 1985) . While not calling coregulators by name, this thesis genmediating ligand binding and dimerization-added molecular detail to the biochemical description of receptors erated speculation for a role for intermediary factors in NR action. Tangible evidence for the recruitment by actias hormone-inducible DNA binding factors ( Figure 1A ; reviewed in Evans, 1988; Tsai and O'Malley, 1994). Morevated receptors of factors other than their presumptive bedfellows-RNA polymerase and the basal transcripover, the development of a cell-free system that recapitulated receptor activity in vivo facilitated the functional tion machinery-came initially from yeast experiments based on transcriptional interference (squelching; Gill analysis of receptor domains (Bagchi et al., 1992) . In addition to the regions mentioned above, constitutive and Ptashne, 1988) and subsequently from squelching noted between cotransfected receptors in reporter (AF-1) and ligand-dependent (AF-2) activation functions were identified, along with repression domains (reassays in mammalian cells (Meyer et al., 1989) . The tisviewed in Tsai and O'Malley, 1994 eral control panels for integrating multiple afferent Given, then, the multiplicity of regulatory strata that stimuli into an appropriate cellular response. While exist to tweak receptor action, it can be appreciated speculation exists as to the mechanistic consequences that without the abundance of coregulators identified of kinase-mediated modification, it may influence the to date, the remarkable context dependency of NR trancombinatorial recruitment of coactivator into active transcriptional regulation would be significantly comproscriptional complexes at distinct promoters (Figure 3 ).
mised. It has become clear from work in our laboratory
Recent studies support the notion that kinase-mediand others that coregulators are organized in vivo into ated modification might be a mechanism for directly complexes (Figure 2 Finally, we speculate that the coactivator/corepressor levels in different individuals may explain in part the remarkable differences in individual phenotypes ob-
Physiology of Coregulators
The list of physiological implications of coregulators is served throughout the human population. Although structural gene allelism is an important factor, the differexpanding rapidly, and it is likely not an overstatement to suggest that these molecules seem to be the missing ences are of such magnitude, and the genes of individuals so similar, that other factors must come into play. links to explanations for many cellular phenomena. For example, the cellular balance of coactivators and coreGiven that coactivators act at the amplification step in gene expression, a few percent difference in the inherpressors affords a smooth and tightly controlled induction curve for NR-mediated gene expression. Increased ited coactivator levels (or allelism of coactivators) in the population could underlie major alterations in hormonecoactivator would likely provide a more rapid transcriptional response and has been shown to shift the hormediated development of, for example, the musculoskeletal and organ systems. 
